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(54) REFLECTING MIRROR AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflecting mirror 
whose geometrical inaccuracy and surface roughness are small 
and which can sufficiently restrain thermal deformation caused 
by irradiated light such as X rays to a small degree and a 
method for manufacturing the mirror. 

SOLUTION: A thin film made of an amorphous substance 2 is 
formed on a metal base 1 , and a multilayer fihn 3 that reflects 
X rays of a prescribed wavelength is formed on the thin film. 
In order to efficiently release the heat generated by the X rays 
which is incident on a reflecting mirror to the side of a cooling 
device provided on the back side of the reflecting mirror, the 
metal substrate 1 is used as a base. Therefore, the geometrical 
inaccuracy of the mirror due to thermal deformation is 
lessened. It is difficult to lessen the surface roughness of the 
metal base 1. Consequently, the amorphous substance 2 whose 
surface is smoothly ground optically is formed on the metal 
base 1, and the multilayer film 3 that reflects X rays is 
provided on the substance 2. 
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1 

[»««5 ] wtm 1 d>6Sjl:$^4 (Z;-^ «l>rtv!i> 1 
mzii&^tltm»Xh'>X, msis<Di^e^$«; 

o«O dV<S»>S 1 0" [nj 

micse^$ni>sMSikxi(t'>x, giias^ot'tM^. r 



(2) fSm^\ 1-326598 
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[900 1 ] 
[0002] 

[0003] X8Si«ecti. SSflijtifeSii fetiu— !f-■7• 
Kte1'4«lH*ffllt«>©«KSRW6C itcj: -J•C'•<*- 
[0 00 4]-*. pjjLli:xea«:SSi 

30 HC|s3?«n*. tcJB. X«(i:^«:SSiRSnci|ffiFf 
htvb, ^<Fyiimt-^xmmf>%-m)x.'^t:t\x\,' 

[0 00 5] xmM'Si&xxt, 'mitif»m.\m-&^ 
40 r*.'*, 

[0006] 14 A8f jt;^i»RS«i*tC>fc«Xj:@«H& 
liXSarSittCISSif -SCi^pIffeCAO. SifrPS© 

x^ie^aifti?}6Et-&c:t*sBii6rA4. a-?c. Htx 

[0 00 7] C©J:^«irXSi3tS®J^-«. i"j3> 
©LS6IR1S (IZ.Jnm) ©gigSfiilr-* >it"J a 

50 j>S'j'a:<ft6©-cg<>»(,»5)H«*»ff*.n6*». *nf 
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[0008] 

^>?'j)*7 7-'C3(rtSi/is#ragS> «»&fc*Ci: 
aiti>s9iifihi>, -n. mmUiii^K., »wmi=i 

[ 0 0 0 9 ] Bins. »mA 5 ^ -t?IS84Sn<t*> -sfeX 
W>''±ML'X^mii^\:>i c t tea 4. 

SffiSli«^<-a4, mm.fcXnWM 

/Kfi *>n<f < JSC «sn*4* 4. 
[00 11] -ecr. ccDJ:'»''/^^}!J(v:j:i)i§si4$ti 

I'. > 

[ 0 0 1 2 ] tEoT. m,mK.j:i>^mii9it'^<DSimi 
miii<. •e5f*iaas5'-*ffi(,»fciicxei«s!;s 

[0013] u±ii. 3rxe93ij^c:x$i^^(C'7 

-t-na^CDXiSUIc^^^XSitiSS^i l£Srjt&r;fS 
[0014] iii1l'i,fSlj&^Km^xrj,Snti 



(3) ISW^Pl 1-326598 

X{9{ti'0>Me47lE(Cigat-4]i^£©=&%{»^$ < till;t.« 

[0015] 

[i!PiB«ie^r«fc«>fl>^i^] miagpoftjii^t- 4A:«> 

[ 0 0 1 6 1 C etc, J»mi^tmiC^»KMS^tl 
fcl tit, ^rj.<tt%±^mncidi.ii>mi^<Osm 

[0017] X«W?f©ie««:fi6«r.SSS» 

l^sn&t'S < the uixai, 

[0018] Lii''Otttiif>. ^tmm^it'^m^ 

[0019] f .tttofe. **SK:J:na. ettssau' 

i:t^mti>cti>ix(ti,<o'c, mmic^^smsi 
[0020] mim&m^tht<.io<m2<»^mt, 

X9itbim'Sl.iiiXWit>f,^&(J)pH: ^ur hiamu:^ 

[ 0 0 2 1 ] c c(c. iSimyit^fpjicmftK.msn 
fci tit i>il<tt^^mK.iaiihS^^«»i 

tii.^'i, 

[0022] t^mt. xmimriisamfcmitK. 

m^tihtycc-x-h-^x. xmmtiitoixc. s^s 

so txt.*h, ^mmit, ei^io^fitmoxHii 
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[00231 ^leSilS'&R^i^f 4r<:«^^C'ji3<D^f^li. 

T?. "e©±K:S56£dn*3^S|gfl>iaCiil51gA«:ao. 
4 ) -C**. 

[0026]::^* ir.i^^a>' ? .fc 0 l^SIStSJL 
I{<:.^;«i •C-W^ffifflS «r0.4ra ( r m s ) gjticfic 

[0027] l5!2Sie«:l¥St- ifc»«:'S5<D^g?ti:. 

I5jasifl>*i§?*i^^4c*iea)i*r«v!»r-*r>-c, lu 
K]. ius.x\fKm>f>wM^<^m^^Q wif\,f$. 



(4) 1-326598 
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[0028] {rmt. (SSSJfc <^:*]gSi|«053fe®3W 1 n 

-C. a2«Jii>-C3A^t-«. @2tt@Sd [mlCS^aHfK 

({gS5(t©fc»K:^fflii5^) OSffil-eiasStT [K] 

[ 0 0 2 9 ] C C X-\t, \^iiiS[03mmtM^itl*.''C t 

o-c. <^xtt:4tfi'^«^ o^fi^^cc-ai^) T (X) 

Kx) = Qx/J> -(2) 

20 [0 03 0] -eur. ^F^m>fi <lf$«x>e># 
t>'A<6'x>i4. 

^i(*x) = a-T(x)-Sx -(3) 

E-®^ [1,/K]) -CfeA. 
[0 03 1] !£or. &&&{S^<f>mfLyL\t, 
[0032] 
[Stl] 



(4) 



[0 03 3] J:^r. (i)3?«:iiasfnti:. Sigfc^tcj: 
[0034] mum&&t^^ti>fcify<om6<D^t9.it. 

[0035] ii«)|!(iH^$£Wr««SX)t^«S«t 

[0036] |iIiaSISS*«?i<fife*!)C«7©^iat*. 
IBS. SBtStoSft. ^'jy-5A, '<'jg^,i.:fc§tr# 



[0037] >^£^$:«>^$l>(i&-C-. & 

[00381 mtssmm^tiki^iDisBo^mt, 

[0039] 4(^K(C J: 0 . C>&BSI(^ 

[0040] mu^m^rifi.it><om9<r>^mi, 
so Mominitit'&^nmmmixnt. 
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7 

[0 04 1] ^^mt. mismso^n^. m^&^o 
xm^^M'^6^mm^f&^^xmi!>^tm^txtci>o 

1 0 0 4 2] mBM&^%mkthfcit(Dm i oco^sl 
1 0 0 4 3 ] n 20 

[0 04 4] 

'TlRRSia'C^O. U^^BS(S£. 2i^^^am@^, 3 

[ a 0 4 5 } ^e*is=fi I kt. ^^n<oi>ox'h'>x^ 
[00461 m7ho>m^mmm9o>-m t 40 

(.^/4x 1/2) X -(5) 

mhi^-(omLx^n. \/2^mixhh(rAtsi 

[0 04 7] i^m^^Mt. n^xt^mi^v--^^, 
0 xm^^^nicit!^^h^i^LB.^3mX'^mth^^^. 1 ft 



1-326598 

[ 0 0 4 8] »fiit^m^^tcmmit^o>m^ii:^ni 
^&<mK*^f\x\.^hmx^ (s i Oi ) ^tik&^ 

h. ccr-ii. e&^fi^^^n^m^Qiiio 
[ 0 0 4 9] ct\p><oim^ \X)^w^\jxm^^^ 

r-^ ^0, 81n*0- ii^tn AiTw* 'tJlltC iir 4 
[ 0 0 5 0 ] irm^hm ^iPfl cfc ^ tc, *5BS^ xkt 

a i^ms^^/ft m&m) iOidskth. sua 

%Xkts or /ni* 3, 62X10 ' [w./^qCA^o r>l/5::^'? 
i*«:'!eie«<SBci*25Xl0-VK. !ftG»«i*237 [W/kli*K] 
«f©*C. flr/n 4*1,05X10-' [n^mtHh^ moVSt^ 

iSSfc4*i5,5xio-VK. j?ie«$i*4(?i lyif/^-Ki^tcc-r, 
a/ntt^.wxirr" [niyvfli<f4o '^i'J «J ■Ji.C'glEK 
fl^e^(»12X]r}-VK. (AC^«*201 |yr/k|i*K]^/Cr>C, a 
/n 4*5,95x10 ' [iii/«oa;^t^>o IR(Z:»Ei^<S»4*lSX 
lO '/K, Jae«»*i*429 (WAli*K]nf®X\ 0/n4*4,43 

xiQr<<bf^&. !&(Di^!l£^«;4ttt*14.2xirVic. t^B 
^$4*318 Wfm^^tKOX, lSf/nJi4,47Xirr» [m/w] 

[0 05 1] a±<?>J:^<C. TjU^:^-?/., «. Si, ^ 
n:^c:c:^ < Mil* C £:^^C^ *o 

[ 0 0 5 2] \,ii^\^uif^h, -m^im>^\mwitkm 

(D^fg^fSfflecWJ^f LXm^^ihho Alan C-Rffic 
hetx^CC'Cptlcal Svsieras for X Ravs (1986 Plcnuji 
Pressp Hew York) ®?4ltC, XaiffiO* '7-ttt4C!)|ia 

48<!:>tr^>fe»i:ov^r, «se*io:tc.^:Df§^c:<!:'C** 

n^Td&lNi^ftiiii^Ormsil (^^i^d) 4*. ^ift 
:&3J<tCVD (Chemical Vapor Deposinon) ttrf^S? 

[0 05 3] b^^l/, ^gCJg^tC4*. T^'U^:::'!?^*!* 
l.Onm { r m s } §lir'(*l,3mi ( r m s ) 



http://ww4jpdl.ncipi.goop/tjcontentbsenjpdl?NOOO()=21&N04^^ 10/19/2004 



Page 1 of 1 



9 

[0054] xmo^m'S i ? -(os^icmii&m 

R/R» = e(p{-4 5t(cs1nfl/A)'} -(6) 

c : ^MtldOrinsft 
e : MTJiA 

CC-C. A=13r»^ e=90* {ait\«) tUctH 
0>. ^Sta$or«:^£R/R.Oil«ia3(Cin'«-. 
[0055] C<mJ^*i^hiPftJti'>K.. «l0fflSO.«i 

[0056] icxisimtk>r>\t. tmmvi^'sik, $ 
A. ffi. i>i^<tj:. -en^'first*^} (^aaic. 

[0057] BP^. aiKvfJr'JK:. TJU^i'JA. 

ill. m m^) ^%uxtz)-tri>ti>, <hn,Am 

Mffi 5 ©I '-rh ^>36»(C'l iSSiSr* «. 

[ 0 0 5 8 ] -e l/T, la 3 Mi«t J: ^ «c. MIE* 

[0059] l9ieMlct>etteCC;-@i^(Ci^. t^K. 

ay m.onx mm. 'm, m\. wiS) mmm. 
[0 06 0] -ecr-. *i^tt©mc«, ms.im'S^ 

[006 1 ] (l)3?tt:J:0. T;l'5-fi.®-«ffl(C-v 



(6) 4$Ba?l 1-326598 

10 

[0062] il: 0 , ^^atc^ V trmi^^ 

[0063] (l)3j;{C J:0 . ^ 'J ij AOliffiCCi V ir 

9«:9JAL/-C4> . ? {r;|.ig|gs<!MNt[l!SltO.OO?nirC 

[0064] (l)35(C J; 0 , SfiC'^ffllc - v .'Ulli* 
h. C(Di»C!>SiSticO»(C']£@akjt0.35niiir-«£. C 

[0065] <): , &d&li9(c^ 9 ^Ji'Sig^ 

^IdQltlO [RM/cn^). Stii£f*<t>»$tiCl7,»m<!;'r 
9 y^JfiSCQl^St^iiO.COThqi-C^ 4 . ^%1^& X» 

ttiss J: *>^^^>^^ « < i^fm'&ifvk « c i jwc * i. 

[0066] S<S±(Cl^fi£tyA:#N3M!l««>^%^ 

mi. wm. wm ami^^ji^iimm 

[ 0 0 6 7 ] 9 irH'^^ifihUifm'Smimit, 
[0068] 
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(7) 

u 

assume. Eai«:$iRi'-c. -eois^xg^aKc^qt- 
[0069] sr. 7)i'i~<fjumi%^m.iyx& 

SSCirm 4)'i:>lf Sunn. ^Wfi^^^^iCSnnOeiSl'C 
OSaStaSlOnii < .• ms > yT<5»SiStCf±±WC:9^^. 

9«- picNtM) a^ntthit&'gmm tjvs sooii 

ISU-C. ^a!aid>»io.4rM { r m s ) tcteiH-cmftK. 

[007 1 ] eistc. ■^t'^t:^',{.x,•<79^)l'yicJ: 
♦3 . * y T-f^ (Mo) i 3 > (Si ) jf^fttt 

[0 07 2] cco^mmtv-m, «ffi«i*4po-c-^ 

[0073] ««l(s»$Cj^SI£& 1 om^Z . 7 .'I' 30 

[0074] ) ^t&fl-cid:, mo^^f^m. 

■&(!!>IIB«llllX <«Ma, flfKil. 9F1«^) LX^LJkttmilSi 

[ 0 0 7 5 ] s r. m^i^ma. ur^aisciim 4) 40 

[ 0 0 7 6 ] -e ur . ssss <«9^^ig.^£ji> « 

«:f±±WT:*>6. c©saK:^S/g> 5<+Sk:<^;D-s 
i-^l'^ {|«i9O«^-Pl0w>6> J!>^?>-tt«)*B^gSJg2 

won ai i «f S J: ^ tC^BSUfc. 
[0077] IttC, ^mi$.2<0$t^'kmidi^.Vm 
IgOX. *fflfflS*o,«m ( r m 8 ) KKf* 



1 -326&d8 
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[0078] gate, y.t. ^ D 5; y > yKij: 

[0 07 9] c©*eii2^-ii:, afls*»au'c-i£ 

AiOlt-fiCKAWort. )»HS:ffi4*0.1iiiitlTi'if 
iS&13rnii!DX«&m':rdl«Tlg^<i!>jt^%^tt.«-r 

[0080] T&^&mmioj&msmsL 1 {om4(£. 
m3*ii^m^^t3-^iimm^'Xbm!immmfF> 

[008 1] (I^*ft«l3 ) 2|£;*J6fitCi*. 'J 'J 

f^L., •tc:>^iE«j)IIX (4?«a. 9Fli>l. «F«} 0-Ci£!« 
j^f^SStid^L. $&lCft]XL.A:^^g@!@|g<»^S(CX 
mMPmWi'kfS^^ux. jtSsorn. ^^iisociini. 
>iM>@$]2.Sni«>XiS|(lin^$7-«:Sllll/:rc 13 

[ 0 0 8 2 ] * "f . ^ y y ■? ASiw* wifflnliy-cits 
iawt9«) ]!i»&.<a:«^^ei9§Sl2«r@S5Gomu£'/«J: 

[0083] -.XK., i/fs,^mm<'>&^^^m^i:xm 

SL C. Slfflffl3*io.*i»i { rms) tcttaSf^tC 

.< U & fjr £ ^^ftflW 2 «: ^flit L A:X « $ 9 -Ji O 

[0 08 4 ]«««:, -^:<*i'fc--/.3t^'!»*y:^*'K:j: 
0 . * y (H5> i t"J 3 > (51 ) 4)SlSg 

^urxa^iies ^-^j^uc. 
[0 08 5] ctzj^jsiis^-tj:. aas&iftiPL-c-^ 
-jTidO Id:. 10 (vM/ci^ io)^t&$d^'e<^ii 

0. s^si3nqii^xifa«J9(,>A£iMe^<i!;^«dflrr 

[00861 ««lCilS«<D6ff KiEfi 1 <D^r4{<: . ^ y 
y A^ftbo Jc* y y ■> Atatf &ii*m*fflv»t: <> 

[0087] <|^jKe94 > $|ltee4-C(». m>&^ViWi 

^(o^mtm. m\, 9f«> {jx^rj.imn 
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13 

2.9iiifl>xni»Mm^M<^-i^L.tc. mum 
ox. ^om&xmmmti,. 
[dossier. MStmmmLLx&m^ 4> 

mmiaxtc^.*}im&sism ( r m s > ixrmm 

[0090] .%ic, i/^m%nm2 (om&'k^fm^.tm 
^.tc hiY&Vitm2 «)Bi£Lfexais -^-Qossfiff 

0. <M3> tt"j3>:*7-''<V K (SiC) Jii 

SK«>£lS(i:3$i«b f X a j^JSe ^ 9 - «^U:rc 
[0092] C®?SIi»'5-ti. gffi«r?^4PL-C-^ 

[0093] 1 <!ymK. «0 

[0 09 4] (^fl5 > ^^^etCGlt, &fl!>$iB(C^ 

d<bt, d&(cjl]XUA:#SS^IIi<!E>liaccXt9^» 
2.5M>Xe9»@^9n5'-'«Si!!iil/A:. 
[ 0 0 9 5 ] * r. &Stt=£VjaJttiI LfitSSGsm * 

[ 0 0 9 6 ] -e or . ss^a kv^^^^ssim t 
W^m^m.K.i:y}^m^ivim it ma) nxraMM 
K.\tDtfxi»h . c oag&ic^Wii* ■> +S(c^ o - ? 

3 500mn i «f * J: ^ ic^sft 0 A:, 
[0097] ,X(C. ^S»Ji2 (o^i&^w^i.im 

6^ «^^sssn2 ^^Ui-mx ^-Ji«:>s««:ff 

[0098]«aK:. ^t>b-^;i;/<5 *y>ytcj: 
0. •ty^f'i' (lb) 4J.'!;a>y7--'<'< K (SiC) *» 



(8) ftBITl 1 -326598 

14 

htiimi^.im. eia&sQS(z>xti]ga4i^iiig3€ 

[0 09 9] CC'JJJ1^5 ^-li, 8ffi«?%4Pl/-C-€ 

[ 0 1 0 1 ] «t^, )&±<oim'»X'>i^^mmi^9>&sik 

^WS.\<rmM:.<..Xr»^X:::'^i>.. ^'jy^A. 

[0102] cri&<D^tiii'il(C3!)>i^&igaisS(i:j:ntd:. 

20 LrSl'ft:^«. X»»tfUSjyiB<D$jefK«<b7l 

[0103] cn&cr>||^|l!|({:]!l4!r>«ISatifSlt. x««t 
{|«jlcdlSJ^<!OX«^«^, X«m«>ifU«7tt 

?SB3li:^^cab*. 

[0104] (|^e«6 > :4^«i-c(S, i -cff 
»l/:ft:Xtl»enSM$^-«. ^xm^jti^s© 

*S6g'^©iSffl«:-?i'ris?8r*. S4tc*}t,»c. 1 1 
itxtsnis. 12. \z\tyjs»m&t'i-' {.imm . 

I4i*-^xi»;t9— 'A 1 5liH8*7;^J», 16-19 

ttxajfjugs^- (iasgjfi) . 204*'? 9— 
i>. 2\\t^t.i^xihh, 
(0 105] X®«1 IK4*U— 

K«M$ 9-12. 1 3d><&««p.^j&«t%raA$ 
n. -7X 1 4±<csf#sny<:Sfli-^J^ J' 1 5 

40 ftlBlif*. SM-^A^l 5r-]SSiO:rc5fc^W. 4tS[© 
XMI^JSia^? - 1 1 9r-4i.<i3Sll«ttmj^«;&6 

ao. ^>»'^;^?"-^>2 0±^c^§^^rtfc'?»''^2 1± 

KHiSf «. ftiafcltJftJS:. WA^7.>f\ 6±K:3J.«S 
n-C<,»6@a.'<3r- Vt. 1 /4 (i:tt/J»Ofc»«:'?*'» 

2 i±(cis¥r&. 

[0106] P.@9ajKiiJ:CJite£;,^«:«S^t- «>Xt9l^@Jg 
59-12. 13. 1 6^1 9aWS«i-»A> 1 5(C 
tt. «ai3n!irf1ifi©lKX«*lSa»f (Mb) 

so [0107] X«!»g|@ £ 9-©SS4$ti7<MSieC-C«> 
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[0108] «iriaifc^JfcS:wfl!rS-*4ft©4 1 6 - 

^jRt?**, 5^-1 stiitw ! ±tc:geg$n, 5 ■5-1 

i8«»S«flS^*4ft©a5'-(i!J«-C-a** 

[0109] iai>ij^(ocf]t>e^)^@a®*»C' 

HHK&^.SSU. •e©±«:*y7'7'> (Ho>/i",»3> 
<Si> $(aiS«fiSttl'-C^«X«»ISM^ 4 

^- 1 8^AMi*&X«iaEg;ii»30 [rtVorf Jl?*-7 
fc. 5 e-^ASiUcXttWrtsoPWOS^Q [KX/c 

U D iSgl3rai!DX$B«^<,>y(:lii/TlI^®j!&1ti%^ii.«-r 

[0 110] (:^t6Pii7:.*i?ifE«r-i«. ^«2-c-f^i? 

[0111] ^m>j(.'>ix.. Y.tA»^mk=i-<om^ 
tea*. xfflC'^iait, xea^eis;^— srS«T*© 
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